Synergistic stimulation of DNA synthesis by cyclic AMP derivatives and growth factors in mouse 3T3 cells.
Addition of the cAMP derivatives butcAMP or 8BrcAMP to quiescent cultures of Swiss 3T3 causes synergistic stimulation of DNAk synthesis with insulin, phorbol esters, vasopressin, epidermal growth factor, or fetal bovine serum (2-5%). In the presence of insulin, 8BrcAMP, and butcAMP stimulate [3H]-thymidine incorporation into acid-precipitable material in a dose-dependent manner. The effect of these agents is specific since 8Br5'AMP, 5'AMP, butyrate, or 8BrcGMP fail to stimulate DNA synthesis under identical experimental conditions. Furthermore, the mitogenic effects of the cAMP derivatives were markedly potentiated by 1-methyl-3-isobutyl xanthine and 4-(3-butoxy-4-methoxy benzyl)-2-imidazolidine, both of which are potent inhibitors of cyclic nucleotide phosphodiesterase activity. The growth-promoting effects of the cAMP derivatives were demonstrated by [3H]-thymidine incorporation (either by scintillation counting or by autoradiography), by flow cytofluorometric analysis, and by increase in cell number. When quiescent Swiss 3T3 cells were exposed to butcAMP and insulin, DNA synthesis began after a lag of 17h. The result of sequential additions of cAMP derivatives and insulin to quiescent 3T3 cells suggest that these agents must act simultaneously in G0/G1 to stimulate entry into DNA synthesis in these cells. The findings support the proposition that an increase in cellular levels of cAMP (but not cGMP) act sas a mitogenic stimulus for confluent and quiescent Swiss 3T3 cells.